Binding of inhibitors to the major glutathione S-transferase from bovine brain. Competitive binding between bilirubin and glutathione.
The binding of non-substrate ligands to the glutathione S-transferase (RX:glutathione R-transferase, EC 2.5.1.18) from bovine brain has been investigated kinetically by monitoring the inhibition of the enzyme-catalyzed reaction between glutathione and 1-chloro-2,4-dinitrobenzene. Bilirubin, thyroxine, lithocholic acid, retinoic acid and retinol are competitive inhibitors with respect to glutathione. Cooperative binding effects are observed with lithocholic acid, retinoic acid and retinol while cooperative binding is not observed with thyroxine or bilirubin. Bilirubin is the most potent inhibitor with constants of 0.1 and 110 microM. 50% of the total activity is lost upon binding to the high-affinity site and the remainder is lost at higher bilirubin concentrations. In spite of the apparently favorable binding for bilirubin, it is estimated that the high intracellular concentrations of reduced glutathione will saturate the enzyme and allow only a small fraction of the bilirubin in brain to bind to the enzyme. It is concluded that the binding of these ligands may be of minor importance in vivo.